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ABSTRACT 


The  purpose  of  the  study  was  to  find  predictors  of  success  in 
beginning  shorthand,  Shorthand  10,  and  in  second  year  shorthand. 

Shorthand  20.  The  hope  was  that  these  predictors  would  be  effective 
guides  to  prospective  shorthand  students. 

The  Grade  IX  Departmental  examination  marks  and  the  School  and 
College  Ability  Test  scores  of  Grade  X,  Shorthand  10  students  from 
the  seven  Edmonton  public  high  schools  were  used  as  variables  and 
and  their  final  Shorthand  10  marks  were  used  as  the  criterion,  in  a 
stepwise  multiple  regression  analysis  and  in  a  discriminant  analysis. 

Science  95  Language  9*  SCAT  Verbal  and  Reading  9  were  found  to 
be  the  best  predictors  of  success  in  Shorthand  10,  accounting  for 
26.25  percent  of  the  variance.  Science  9,  Language  9  and  Reading  9 
were  found  to  be  the  best  discriminators  between  the  two  Grade  X, 

Shorthand  10  groups,  Successful  and  Unsuccessful. 

In  the  Grade  XI  stepwise  regression  analysis  and  discriminant 
analysis  the  Grade  X  final  marks  of  the  students  were  used  together 
with  the  Grade  IX  marks  and  SCAT  scores,  making  a  total  of  fourteen 
variables.  The  criterion  variable  was  the  Shorthand  20  final  mark. 

Shorthand  10  and  Language  10  were  found  to  be  the  best  predictors 
of  success  in  Shorthand  20,  accounting  for  33.38  percent  of  the  var¬ 
iance.  Shorthand  10,  SCAT  Quantitative  and  Language  10  discriminated 
best  between  the  four  Grade  X,  Shorthand  20  groups,  Successful, 
Unsuccessful,  Failures  and  Dropouts. 

More  research  is  needed  to  find  other  variables  that  predict  suc¬ 
cess  in  shorthand.  The  ones  found  in  this  study  predict  approximately 
one  quarter  of  the  variance  in  Shorthand  10  and  one  third  in  Shorthand  20. 
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CHAPTER  I 


STATEMENT  OF  THE  PROBLEM 

Through  the  years  teachers  of  shorthand  in  the  Alberta  High 
Schools  have  found  that  many  students  drop  out  of  the  beginning 
shorthand  classes  during  the  first  year.  Many  students  fail  short¬ 
hand  at  the  end  of  the  first  year.  Many  do  not  continue  on  to  a 
second  year  of  shorthand  even  though  they  have  successfully  passed 
the  first  year.  Some  students  drop  out  during  the  second  year  of 
shorthand  and  some  fail  at  the  end  of  the  second  year. 

Students  embark  on  a  business  career  only  to  find  that  they 
cannot  cope  with  shorthand.  Classroom  and  homework  time  are  wasted 
in  an  attempt  to  memorize  countless  outlines.  Materials  are  wasted. 
Shorthand  pens,  notebooks  and  textbooks  are  expensive.  Teacher  time 
and  effort  are  wasted.  Students  become  discouraged  with  their 
secretarial  course  and  sometimes  with  their  high  school  program,  as 
a  result  of  this  lack  of  success  in  shorthand. 

Many  more  students  request  permission  to  take  shorthand  each 
year  than  are  allowed  to  do  so.  Possibly  the  prerequisites,  B  or 
better  in  Grade  IX  Language  and  Reading,  being  used  at  present  in 
the  Alberta  High  Schools,  are  not  the  best  ones.  Research  is  needed 
to  determine  the  most  efficient  predictors  of  success  in  shorthand. 

The  purpose  of  this  study  was  to  find  the  best  predictors, 
among  a  number  of  variables,  of  success  in  beginning  shorthand;  and 
in  second— year  shorthand.  An  attempt  was  also  made  to  find  the 
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variables  which  discriminated  between  Successful  and  Unsuccessful 
groups  in  beginning  shorthand;  and  between  Successful,  Unsuccessful, 
Failures  and  Dropouts  groups  in  second  year  shorthand.  This  latter 
calculation  also  attempted  to  specify  an  individual  as  a  member  of 
one  of  the  groups  to  which  he  could  possibly  belong. 


CHAPTER  II 


RELATED  LITERATURE 

A  review  of  recent  studies  revealed  the  need  for  further  research 
to  be  carried  out  on  the  prediction  of  success  in  shorthand }  particu¬ 
larly  Pitman  shorthand.  All  studies  reviewed  were  concerned  with 
Gregg  shorthand ^  because  of  the  unavailability  of  research  studies  in 
Pitman  shorthand. 

Dame  (1963 )  says  that  tests  of  mental  ability  and  prognostic 
tests  for  stenographic  ability  used  in  conjunction  with  English  and 
reading  ability  are  helpful  in  forecasting  success  in  secretarial 
work  but  their  predictive  accuracy  leaves  much  to  be  desired.  The 
coefficient  of  correlation  between  general  I.  Q.  and  success  in 
shorthand  is  .45  (Larson  and  Eckersley_,  1957).  These  authors  further 
report  that  a  student’s  chances  for  success  in  shorthand  are  poor 
unless  he  has  an  I.Q.  of  at  least  95;  and  that  between  80  and  90 
percent  of  pupils  with  an  I.  Q.  below  100  drop  out  of  shorthand 
some  time  during  the  two  year  period.  Osborne  (1943)  found  that 
although  some  degree  of  relationship  exists  between  intelligence 
and  shorthand  achievement ^  superior  intelligence  does  not  assure 
high  achievement  in  shorthand  and  low  intelligence  does  not  pre- 
elude  high  scores.  Also,,  correlation  between  intelligence  and 
shorthand  achievement  suggests  that  success  in  shorthand  is  dependent 
on  intelligence  to  a  lesser  degree  than  success  in  academic  subjects. 

Osborne  (1943)  reports  that  the  success  of  a  pupil  in  shorthand 
frequently  depends  on  his  desire  to  master  this  subject  as  well  as 
his  willingness  to  spend  a  great  deal  of  time  in  studying  it. 


Desire  to  learn  shorthand,  ability  to  write  fairly  rapidly,  good 
hearing,  good  work  habits,  and  the  ability  to  concentrate  are  necessar 
for  writing  notes  from  shorthand  dictation.  According  to  Osborne *s 
research,  study  of  1943  5  achievement  in  grammar  is  the  most  reliable 
tool  for  prognosis,  but  as  many  factors  as  possible  should  be  con¬ 
sidered  when  counseling  pupils  about  shorthand. 


The  student 9 s  reason  for  electing  shorthand  was  also  found  to 
have  a  very  close  relationship  to  shorthand  achievement  (Whittle, 
1962).  Ninety-f  ive  percent  of  those  who  had  a  permanent  vocational 
objective  made  C,  which  is  a  passing  mark,  or  above  in  shorthand. 
Ninety  percent  of  those  who  were  taking  it  for  temporary  secretarial 
employment  made  C  or  above.  Eighty  percent  of  those  planning  on 
Journalism  as  a  career  made  C  or  above.  Ten  percent  with  no  partic¬ 
ular  reason  for  studying  shorthand  made  C  or  above. 

The  general  scholastic  average  of  high  school  grades,  with  a 


correlation  coefficient  of  ,586  bears  a  closer  relationship  to 
shorthand  achievement  than  any  of  the  single  high  school  grades 
investigated  (Whittle,  1962 ),  Intercorrelation  of  each  variable 
with  the  criterion  of  success  in  shorthand,  shows  that  English 
grades,  ,695,  are  most  highly  related  to  success  in  shorthand  but 
are  followed  closely  by  scholastic  average  with  ,654.,  spelling  with 
,525,  sentences  with  ,461,  and  verbal  reasoning  with  ,381  (Cheney, 
1963)o  The  multiple  correlation  with  the  shorthand  criterion  for 
all  variables  was  ,?65  but  these  predictors  were  almost  equalled  by 
the  English  to  spelling  correlation  of  ,737  ’and  the  English  to 
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general  scholastic  average  of  .718  while  DAT  test  variables  had  a 
correlation  of  .576  (Cheney,  1963).  The  percentage  of  the  total 
variance  of  the  shorthand  criterion  accounted  for  by  each  of  the 
predictors  was  English  27°2  percent,  general  scholastic  average  15-6 
percent,  spelling  12.5  percent ,  verbal  reasoning  1.5  percent,  and 
sentences  .2  percent,  for  a  total  of  57  percent  (Cheney,  1963). 

Cheney  and  Goodish  (1963)  experimented  with  cut  off  scores  in 
English  and  general  scholastic  average.  They  could  reduce  the  number 
of  failures  in  shorthand  by  this  method  but  they  also  lost  some 
successful  students, 

English  grades,  particularly  spelling  and  language;  and  general 
scholastic  average  appear  to  be  the  best  predictors  of  success  in 
shorthand.  Seldon  (l96l)  concluded  from  his  research  that  a  pupil 
who  has  done  average  or  better  than  average  work  in  different  sub¬ 
jects,  especially  English  might  reasonably  be  expected  to  do  com¬ 
parable  work  in  shorthand.  He  elaborated  on  this  further  by  stating 
that  perhaps  the  most  important  factor  to  consider  is  pupil  achieve¬ 
ment  in  grammar  and  usage,  punctuation,  sentence  structure,  and 
spelling.  One  of  the  authors  in  Cheney* s  and  Goodish *s  (1963 ) 
follow-up  study,  Strickland,  recommended  that  scholastic  average, 
English  grades,  Turse  Shorthand  Aptitude  scores,  DAT  Sentences 
Test  and  DAT  Spelling  Tests  be  used  in  advising  students  to  select 
shorthand.  In  a  previous  follow-up  study  Cheney  and  Goodish  found 
that  employed  stenographers  were  above  average  in  all  tests  but 
significantly  so  in  spelling. 
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Whittle  (1962),  with  a  correlation  of  .759  showed  that  the 
University  of  Texas  Admission  Test  (Verbal,  Numerical,  Total)  was 
the  best  predictor  of  success  in  shorthand  in  college,  but  that  the 
general  scholastic  average,  and  the  Texas  English  Placement  scores 
(Reading  Comprehension,  Unit  Examination)  were  also  valuable  in 
predicting  success  in  shorthand  in  high  school,  Larson  and  Ecker- 
sley  (1957)  found  that  there  is  a  fairly  high  correlation  between 
vocabulary  tests  and  achievement  in  shorthand;  between  reading 
comprehension  and  mechanics  of  expression  and  achievement  in  shorthand 
and  between  foreign  language  aptitude  tests  and  shorthand. 

Some  writers  state  that  the  prediction  correlations  are  too 
low  and  that  students  should  not  be  denied  the  privilege  of  attempt¬ 
ing  shorthand  if  they  so  desire,  Larson  and  Eckersley  (1957)  in  the 
results  of  their  study  as  stated  in  the  above  paragraph,  concluded 
that  the  relationship  between  these  test  scores  and  achievement  has 
been  too  low  to  merit  their  acceptance  for  this  purpose.  Whittle 
(1962)  found  that  the  actual  grade  college  students  made  in  beginning 
shorthand  could  not  be  predicted  accurately,  only  whether  they  could 
make  above  or  below  average  grades.  In  Cheney^s  and  Goodish^s  (19&3) 
follow-up  study,  Meyer,  found  that  shorthand  dropouts  were  different 
from  the  successful  students  but  that  they  were  alike  to  such  a 
degree  that  refusing  any  student  the  opportunity  to  take  shorthand 
was  not  justified.  She  suggested  that  the  criterion  to  be  used  for 
rejecting  students  should  be  one  that  would  predict  accurately  and 
and  that  it  should  not  reject  students  who  would  be  successful. 
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Dame  (1963)  pointed  out  in  his  study  that  there  is  a  significant  lack 
of  agreement  among  investigators  concerning  prognosis.  He  suggested 
that  it  might  be  better  to  rely  upon  school  subjects  themselves  as  the 
basis  for  prediction  for  success  in  shorthand.  If  this  were  done 
every  student  would  try  shorthand  if  he  chose . 

Strickland,  in  Cheney’s  and  Goodish’s  (1963)  follow-up  study 
recommended  that  the  Turse  Shorthand  Aptitude  scores,  among  others, 
be  used  in  advising  students  to  select  shorthand.  Pauk  (1963 )  finds 
in  his  study  that  the  Turse  Test  is  not  very  useful  in  predicting 
shorthand  success.  The  correlation  of  the  subtests  of  the  Turse 
Shorthand  Aptitude  test  with  success  in  shorthand  were:  Stroking  .04, 
Dictation  .18,  Symbol  Translation  .37,  Total  of  the  three  preceding 
nonverbal  subtests  .34,  Spelling  .56,  Phonetic  Association  .58,  Word 
Discrimination  .62,  Word  Sense  .63,  Total  of  the  four  preceding 
verbal  subtests  .66,  Total  Turse  Test  .63.  The  correlation  of  the 
Linguistic  score  of  the  American  College  Entrance  examination  with 
success  in  shorthand  is  .63. 

The  implication  of  this  finding,  according  to  Pauk,  is  that  in 
schools  where  the  American  College  Entrance  Examination  is  adminis¬ 
tered  as  part  of  the  regular  battery  of  tests,  the  Linguistic  score 
alone  may  be  used  in  place  of  the  Turse  Test.  In  schools  where  the 
American  College  Examination  is  not  used,  the  linguistic  scores  of 
some  other  standardized  tests  might  predict  shorthand  success  as 
well  as  the  Turse  Test  (Pauk,  1963).  The  administration  of  the 
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Turse  Test  is  time  consuming .  It  takes  sixty  minutes  to  administer 
and  fifteen  minutes  to  hand  score. 

Allyn  (1962)  tried  to  develop  a  shorthand  aptitude  test  using 
recognized  shorthand  strokes  in  its  construction.  His  results  were 
as  follows:  Most  of  the  individual  subtests  showed  slight  to  neg¬ 
ligible  relationship  with  the  achievement  criteria.  The  multiple 
correlations  for  the  high  school  groups  indicated  a  relationship  of 
some  value.  The  test  battery  seemed  to  predict  success  more 
effectively,  even  though  slight,  among  secondary  school  students 
than  among  junior  college  students.  Among  secondary  school  students 
the  battery  seemed  to  predict  success  more  effectively  at  the  end  of 
the  first  semester  than  at  the  end  of  the  second  semester. 


CHAPTER,  III 


THE  DESIGN  OF  THE  STUDY 

The  sample  is  from  the  population  of  the  students  who  are 
registering  in  Shorthand  10  in  the  Edmonton  Public  High  Schools „ 

The  students  involved  In  this  study  attended  the  seven  Public 
high  schools  in  the  city  of  Edmonton,  Bonnie  Doon  Composite  High 
School^  Eastglen  Composite  High  School;  Queen  Elizabeth  Composite 
High  School,  Ross  Shepherd  Composite  High  School;  Strathcona 
Composite  High  School;  Victoria  Composite  High  School  and  Victoria 
Vocational  High  School , 

Grade  X  students  who  registered  in  Shorthand  10  in  1963-64; 

302  In  number;  and  Grade  X  students  who  registered  in  Shorthand  10 
in  1962-63;  344  in  number  were  included ,  The  344  who  registered 
in  1962-63  were  called  the  Grade  XI,  Shorthand  20  students ,  Of  this 
number,  171  were  registered  in  Grade  XI,  Shorthand  20,  during  the 
school  year  1963—64 °  The  other  173  either  failed  Shorthand  10  at 
the  end  of  June,  1963,  or  dropped  out  of  the  program. 

There  were  complete  test  data  available  on  the  302  Grade  X 
students  and  on  the  171  Grade  XI  students.  The  Failures  and  Drop¬ 
outs  groups  did  not  have  year  end  marks  in  Shorthand  20, 

VARIABLES  AND  DEFINITIONS 


1,  Grade  X,  Shorthand  10  students  were  those  students  who 
studied  beginning  shorthand  in  the  first  year  of  high  school, 

2.  Grade  XI,  Shorthand  20  students  were  those  students  who 


shorthand  in  the  second  year  of  high  school  and 


studied  second  year 
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had  already  passed  Shorthand  10, 

3.  Grade  IX  Departmental  examination  marks  were  those  marks 
obtained  by  students  on  Province  wide  common  examinations  in  Reading, 
Literature ,  Language ,  Social  Studies ,  Mathematics  and  Science „  Grade 
IX  is  the  final  year  of  school  prior  to  entrance  into  high  school,, 

4„  The  School  and  College  Ability  Tests  (SCAT)  are  standard¬ 
ized  tests  of  general  academic  aptitude ,  yielding  separate  Verbal 
and  Quantitative  scores. 

SCAT  Verbal  is  designed  to  measure  ability  to  understand 
sentences  and  give  the  meaning  of  words. 

SCAT  Quantitative  is  designed  to  measure  ability  to  perform 
operations  with  numbers  and  to  solve  mathematics  problems  stated  in 
words „ 

5„  The  Grade  X  year  end  marks  in  Literature  10,  Language  10, 
Social  Studies  10,  Physical  Education  10,  Shorthand  10,  and  Type¬ 
writing  10  were  the  final  marks  assigned  at  the  end  of  the  year  t,o 
first  year  high  school  students  in  the  first  high  school  year  Ox 
Literature,  Language,  Social  Studies,  Physical  Education,  Shorthand 

and  Typewriting,  respectively. 

6.  The  Grade  X,  Group  I,  Successful  group,  for  purposes  of 
this  study,  were  the  students  who  could  take  practiced  dictation 
at  60  words  per  minute  or  more.  Teachers  and  coordinators  of  the 
schools  were  contacted  by  telephone  for  their  opinions  on  this 
dividing  line,  A  mark  of  65  percent  or  over  on  the  Grade  X,  Short¬ 
hand  final  report  was  suggested. 
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7°  The  Grade  X,  Group  II,  Unsuccessful  group,  were  the  students 
who  could  not  take  practiced  dictation  at  60  words  per  minute.  This 
group  included  every  Grade  X,  Shorthand  10  student  who  had  a  final 
mark  below  65  percent  in  Shorthand  10, 

8,  The  Grade  XI,  Group  I,  Successful  group  were  students  who 
could  take  dictation  on  unfamiliar  material  at  80  words  per  minute 
or  more  and  transcribe  it  accurately.  On  consultation  with  teachers 
and  coordinators  a  final  mark  of  65  percent  or  over  in  Shorthand  20 
was  again  suggested  as  the  dividing  line, 

9,  The  Grade  XI,  Group  II,  Unsuccessful  group,  were  students 
who  could  not  take  dictation  on  strange  material  at  80  words  per 
minute.  Their  final  Shorthand  20  marks  were  below  65  percent, 

10,  The  Grade  XI,  Group  III,  Failures  group,  were  unable  to 
continue  on  to  Shorthand  20  because  they  had  failed  the  prerequisite. 
Shorthand  10, 

11,  The  Grade  XI,  Group  IV,  Dropouts  group,  was  composed  of 
those  students  who  passed  Shorthand  10  but  who  did  not  attempt 
Shorthand  20, 


DESIGN 

The  study  was  designed  to  process  the  data  in  four  separate 
analyses.  The  first  two  were  multiple  regression  analyses,  one  for 
the  302  Grade  X  students  and  one  for  the  171  Grade  XI  students  for 
whom  complete  data  were  available.  The  last  two  were  discriminant 

of  differentiating  between  specified  groups 


analyses  for  purposes 
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and  for  assigning  individuals  to  the  groups.  The  first  discriminant 
analysis  was  for  the  two  Grade  X  groups,  the  Successful  group  of  173 
members  and  the  Unsuccessful  group  of  129  members.  The  second 
discriminant  analysis  was  for  the  four  Grade  XI  groups,  the  Success— 
ful  group  of  94  members,  the  Unsuccessful  group  of  77  members,  the 
Failures  group  of  86  members  and  the  Dropouts  group  of  87  members, 

1.  A  multiple  stepwise  regression  analysis  was  used  to  examine 
the  relation  between  a  criterion,  or  dependent  variable,  the  Grade  X, 
Shorthand  10  final  mark;  and  eight  predictors,  or  independent 
variables,  the  Grade  IX  final  marks  in  Reading  9,  Literature  9* 
Language  9,  Social  Studies  9,  Mathematics  9,  Science  9,  SCAT  Verbal 
and  SCAT  Quant it  at i ve , 

2.  Similarly,  a  stepwise  regression  analysis  was  used  to  examine 
the  relation  between  a  criterion,  the  Grade  XI,  Shorthand  20  final 
mark;  and  fourteen  predictors,  the  Grade  IX  final  marks  in  Reading  9* 
Literature  9,  Language  9,  Social  Studies  9,  Mathematics  9,  Science  9, 
SCAT  Verbal,  SCAT  Quantitative,  the  Grade  X  final  marks  in  Literature 
10,  Language  10,  Social  Studies  10,  Physical  Education  10,  Shorthand 
10  and  Typewriting  10.  The  above  mentioned  Grade  IX  and  Grade  X 
marks  were  used  because  they  were  common  to  every  Grade  X  and  Grade 

XI  student,  respectively,  in  the  study, 

3.  A  stepwise  discriminant  analysis  was  used  to  construct  a 
discriminant  function  which  afforded  the  maximum  discrimination 
between  the  two  Grade  X  groups,  Successful  and  Unsuccessful,  into 
which  the  subjects  had  been  classified.  The  variables  used  as 
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discriminators  were  the  six  Grade  IX  Departmental  examination  marks 
and  the  two  School  and  College  Ability  Test  scores,  as  in  1.  above . 

4°  Multiple  discriminant  analysis  was  used  to  find  the  variables 
which  received  the  highest  weighting  in  discriminating  between  the 
four  groups  into  which  the  Grade  XI,  Shorthand  20  students  had  been 
divided,  Successful,  Unsuccessful,  Failures  and  Dropouts. 

The  discriminant  analysis  was  also  used  in  both  Grade  X  and 
Grade  XI  in  an  attempt  to  specify  a  student  as  a  member  of  one  of 
the  groups  to  which  he  could  possibly  belong;  Successful  or  Unsuccess¬ 
ful  in  Grade  X,  and  Successful,  Unsuccessful,  Failures  or  Dropouts 
in  Grade  XI. 


CHAPTER  IV 


ANALYSIS  OF  THE  DATA 

The  data  were  processed  by  an  IBM  1620  computer, 

A  multiple  regression  analysis  was  computed  using  a  stepwise 
procedure.  This  process  involved  the  calculation  of  a  regression 
equation  using  the  predictor  variable  that  accounted  for  the  greatest 
amount  of  variance  of  the  criterion.  At  each  step  the  variable 
accounting  for  the  next  greatest  amount  of  remaining  variance  was 
added  to  the  regression  equation. 

The  multiple  regression  analysis ,  Grade  X,  estimated  the  rela¬ 
tionship  between  a  ’’dependent”  variable ,  Grade  X,  Shorthand  10 
final  mark  and  a  set  of  eight  ’’independent”  variables ,  Grade  IX 
Departmental  examination  marks  in  Reading  9,  Language  9,  Social 
Studies  9,  Mathematics  9,  Science  9,  the  School  and  College  Ability 
Test  scores ,  Verbal  and  Quantitative ,  in  such  a  way  as  to  make  the 
best  prediction  of  the  dependent  variable. 

Table  I  shows  the  means  and  standard  deviations  for  all  the 
variables  for  the  Grade  X  regression  analysis. 

Table  II  gives  the  correlation  of  each  variable  with  every 
other  variable  used  in  the  multiple  regression  analysis.  The 
variables  having  the  highest  correlation  with  Shorthand  10  are 
Science  9  .i-18,  Language  9  >397  and  Social  Studies  9  <>370,  These 
same  variables  have  a  high  correlation  with  each  other.  The 
correlation  between  Science  9  and  Language  9  is  •>576,  between  Science 
9  and  Social  Studies  9  is  .796  and  between  Language  9  and  Social 
Studies  9  is  .601.  If  variables  have  a  fairly  high  correlation 
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TABLE  I 

MEANS  AND  STANDARD  DEVIATIONS  OF  VARIABLES  USED 
FOR  REGRESSION  ANALYSIS  TOTAL  GRADE  X  SAMPLE 


Variable 

X 

s 

Reading  9 

65.086 

13.235 

Literature  9 

65.695 

12.474 

Language  9 

68.831 

11,291 

Social  Studies  9 

63.106 

14,063 

Mathematics  9 

63.619 

13.360 

Science  9 

63.384 

14.013 

SCAT  Verbal 

46.156 

7.366 

SCAT  Quantitative 

37.305 

6.538 

Shorthand  10 

65 . 623 

19.030 

with  the  criterion  and  a  low  correlation  with  each  other,  each 
variable  measures  different  aspects  of  the  criterion  and  each  will 
contribute  substantially  to  the  prediction.  The  variables,  Science  93 
Language  9  and  Social  Studies  9  have  a  fairly  high  correlation  with 
Shorthand  10  and  a  high  correlation  with  each  other  so  are  measures 
of  much  the  same  thing  in  the  prediction.  The  correlation  between 
the  variable,  SCAT  Verbal,  and  Shorthand  10  is  low,  .075,  This 
variable,  SCAT  Verbal,  is  a  suppressor  variable  and  tends  to  make 
certain  predictors  better  predictors  by  taking  away  that  part  of 
the  predictor  variance  that  is  not  held  in  common  with  the  criterion. 
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TABLE  II 

INTERCORRELATIONS  BETWEEN  PREDICTORS  AND  CRITERION 

FOR  GRADE  X  SAMPLE 


Read . 

Lit . 

Lang .  S .  S . 

Math. 

Sci. 

Verb. 

Quant . 

Short ,10 

Read .  9 

.482 

.308  .402 

ol97 

.278 

.561 

.291 

-.029 

Lit.  9 

.438  .571 

.399 

.531 

.413 

.394 

.261 

Lang .  9 

.601 

.438 

.576 

.466 

.452 

.397 

S.  S.  9 

.586 

.796 

.534 

.483 

.370 

Math.  9 

.672 

0 

O 

-a 

.714 

.349 

Science  9 

.475 

.556 

.418 

SCAT  Verb. 

.351 

.075 

S  CAT  Quant . 

.281 

Reading.,  having  a  correlation  of  -.029  with  Shorthand  10  is  also  a 
suppressor  variable. 

Table  III  shows  the  weights  at  each  step  of  the  regression 
analysis.  Step  1  indicates  that  the  variable ,  Science ,  can  predict 
17.51  percent  of  the  variance  of  the  criterion.  In  Step  2,  when 
the  variable,  Language  is  added  to  the  regression  equation,  21.15 
percent  of  the  variation  in  the  criterion  is  predictable.  Science, 
Language,  and  SCAT  Verbal  predict  25 .08  percent  of  the  variation  in 
Shorthand  10  in  Step  3.  Science,  Language,  SCAT  Verbal  and  Reading 
account  for  26.25  percent  of  the  variation.  When  Literature  is 
added,  the  variance  accounted  for  is  27.03  percent.  The  addition 
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TABLE  III 

RESULTS  OF  STEPWISE  REGRESSION  ANALYSIS 
TOTAL  GRADE  X  SAMPLE 


Variance 

Accounted 

for  by  the 

Multiple 

Regression 

Beta  Regression 

Correlation 

Variable 

Step  Constant 

Weights  Equation 

R 

Added 

29.607 

.568 

17.51 

.41 

Science  9 

14.090 

.386 

17.51 

Science  9 

.394 

3.64 

Language  9 

21.15 

.46 

27.934 

.484 

17.51 

Science  9 

.507 

3.64 

Language  9 

-.604 

3.93 

SCAT  Verb. 

25. 08 

.50 

30.960 

.481 

17.51 

Science  9 

.522 

3.64 

Language  9 

-.422 

3.93 

SCAT  Verb. 

-.188 

1.17 

Reading  9 

26.25 

.51 

28.301 

.092 

17.51 

Science  9 

.497 

3 . 64 

Language  9 

-.417 

3.93 

SCAT  Verb. 

-.246 

1.17 

Reading  9 

.176 

.78 

Literature  9 

27.03 

.52 

29.739 

.332 

17.51 

Science  9 

.469 

3.64 

Language  9 

-.445 

3.93 

SCAT  Verb. 

-.260 

1.17 

Reading  9 

.155 

.78 

Literature  9 

.156 

.39 

S.  Studies  9 

27.42 

.52 

27.546 

.300 

17.51 

Science  9 

.453 

3 .64 

Language  9 

-.446 

3.93 

SCAT  Verb. 

7 
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TABLE  III  (Continued) 


Step 

Regression 

Constant 

Beta 

Weights 

Variance 
Accounted 
for  by  the 
Regression 
Equat ion 

Multiple 

Correlation 

R 

Variable 

Added 

-.268 

1.17 

Reading  9 

.149 

.78 

Literature  9 

.164 

.21 

SCAT  Quant. 

27.63 

.53 

8 

27.298 

.285 

17.51 

Science  9 

.450 

3.64 

Language  9 

-.439 

3.93 

SCAT  Verb. 

-.265 

1.17 

Reading  9 

.149 

.78 

Literature  9 

.152 

.39 

S.  Studies  9 

.113 

.21 

SCAT  Quant. 

.050 

.05 

Mathematics  ' 

27.68 

•  53 

of  Social  Studies  9  increases  the  prediction  to  27.42  percent ,  SCAT 
Quantitative,  to  27.63,  and  finally  Mathematics  9,  to  make  a  total  of 
27.68  percent  of  the  variance  accounted  for  in  Shorthand  10  when  the 
eight  variables  are  used. 

The  evaluation  of  the  relative  contributions  of  the  different 
variables  is  not  a  simple  matter  of  direct  comparison  of  the  relative 
magnitudes  of  the  regression  coefficient’s  but  is  complicated  by  changes 
in  the  coefficients  with  an  increased  number  of  variables  used. 
Frequently,  in  practical  work,  the  greater  part  of  the  prediction 
^QpigYQd  can  be  attributed  to  a  relatively  small  number  of 
variables,  perhaps  four  or  five  or  six,  and  the  inclusion  of 
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additional  variables  contributes  only  small  and  diminishing  amounts 

d 

to  the  prediction. 

The  best  single  predictor  of  Grade  X,  Shorthand  10  success  is 
Science  9;  the  best  group  of  two  predictors  is  Science  9  and 
Language  9;  the  best  group  of  three  is  Science  9*  Language  9*  and 
SCAT  Verbal.  Three  predictors  appear  to  be  an  optimum  number  to 
use;  25-08  percent  of  the  variance  in  the  criterion  is  accounted 
for  at  this  point.  By  adding  the  remaining  variables  in  order,  up 
to  eight,  only  27.68  percent  of  the  variance  is  accounted  for,  2.60 
percent  more.  The  small  amount  of  information  that  would  be  added 
would  contribute  a  negligible  amount  to  the  efficacy  of  the  pre¬ 
diction. 

Table  III  shows  the  constants  and  weights  needed  for  the  re¬ 
gression  equation.  If  Science  9  alone  were  used  as  a  predictor,  the 
regression  equation  would  be  P  =  Cq  +  WXq,  where  P  is  the  student’s 
predicted  score  in  Shorthand  10,  C  is  the  constant,  W  is  the  weight 
and  Xq  is  the  student’s  mark  in  Science  9.  If  the  student’s  mark 
in  Science  9  were  35  percent,  the  prediction  score  would  be  29.607  + 
(.568  x  35)  =  49,487.  If  a  Successful  student  is  one  who  obtains 
65  percent  or  over  in  Shorthand  10,  as  has  been  suggested  in  this 
study,  the  student  in  this  example  would  fall  into  the  Unsuccess¬ 
ful  category. 

The  regression  equation,  if  Science  9  and  Language  9  were  used, 
would  be  P  =  C2  +  WXq  +  WX2  =  14.090  +  .386Xq  +  .394X2. 

Table  III  shows  the  Multiple  Correlation  of  the  predictor 
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variables  with  the  criterion  variable,,  Shorthand  10,  The  variables 
Science  9*  Language  9>  and  SCAT  Verbal  have  a  multiple  correlation  of 
o 50  with  Shorthand  10 „  The  addition  of  the  remaining  five  variables 
to  the  regression  equation  adds  only  ,03  to  the  multiple  correlation. 
Table  IV  shows  the  significance  of  the  pt»  tests  for  the  beta 
weights.  For  this  data  it  would  appear  that  the  first  four  predictors , 
Science  9,  Language  SCAT  Verbal  and  Reading  9  would  stand  up  to 
cross  validation.  The  beta  weights  at  the  first  four  stages  are 
significant  at  the  ,01  level. 


TABLE,  IV 

*t*  TESTS  FOR  BETA  WEIGHTS  AT  SUCCESSIVE  STAGES 
TOTAL  GRADE  X  SAMPLE 


*  Significant  at  the  ,01  level. 
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A  similar  stepwise  procedure  was  used  in  the  multiple  regression 
analysis  of  the  Grade  XI  data„  Only  the  171  students  enrolled  in 
Shorthand  20  in  1963-64  were  included  because  they  were  the  only 
ones  with  a  Shorthand  20  final  mark.  The  regression  analysis 
estimated  the  relationship  between  the  Shorthand  20  final  mark,  and 
the  variables,  Reading  9,  Literature  9j  Language  9,  Social  Studies  9* 
Mathematics  9*  Science  9,  SCAT  Verbal,  SCAT  Quantitative,  Literature  10, 
Language  10,  Social  Studies  10,  Physical  Education  10,  Shorthand  10, 
and  Typewriting  10,  in  such  a  way  as  to  make  the  best  prediction  of 
the  dependent  variable,  the  Shorthand  20  final  mark.  These  fourteen 
variables  were  used  because  every  student  in  the  sample  had  a  final 
mark  in  each  one . 

The  multiple  regression  equation  summed  up  all  the  evidence  of 
the  observations  into  a  single  statement  which  expressed,  in  con¬ 
densed  form,  the  extent  to  which  difference  in  the  dependent  variable 
tended  to  be  associated  with  differences  in  each  of  the  other 
variables . 

Table  V  shows  the  means  and  standard  deviations  for  all  the 
variables  in  the  Grade  XI  stepwise  regression  analysis. 

Table  VI  gives  the  correlation  of  each  variable  with  every 
other  variable  used  in  the  analysis.  The  correlation  of  Shorthand 
20  with  Shorthand  10  is  .  505*  with  Language  10  is  - 4-57 ^  with  Social 
Studies  10  is  .400.  The  correlation  of  Shorthand  10  with  Language  10 
is  .396,  of  Shorthand  10  with  Social  Studies  10  is  .369  and  of 
Language  10  with  Social  Studies  10  is  .612.  The  correlation  of  each 


22 


TABLE  V 

MEANS  AND  STANDARD  DEVIATIONS  OF  VARIABLES  USED 
FOR  REGRESSION  ANALYSIS  TOTAL  GRADE  XI  SAMPLE 


Variable 

X 

S 

Reading  9 
Literature  9 


Language  9 
Social  Studies  9 
Mathematics  9 
Science  9 
SCAT  Verbal 
SCAT  Quantitative 
Literature  10 
Language  10 
Social  Studies  10 
Physical  Education  10 
Shorthand  10 
Typewriting  10 
Shorthand  20 


62.398 

13.704 

66  o  211 

11.818 

65.690 

10.794 

58.912 

12.604 

57.363 

13.523 

56.515 

13.481 

39.187 

8.930 

34.363 

7.200 

64 . 883 

11.114 

63.392 

7.815 

58.714 

11 . 948 

59.240 

8.507 

68.006 

12.069 

64.526 

11.477 

64.351 

13 . 903 

variable  with  every  other  variable  is  fairly  high  and  the  correla¬ 
tion  of  each  variable  with  the  criterion  variable  is  quite  high*  so 
probably  all  measure  approximately  the  same  aspects  of  the  criterion 
and  each  added  variable  does  not  add  much  to  the  prediction .  Short- 
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hand  10  alone  is  a  satisfactory  predictor  of  success  in  Shorthand  20. 
Shorthand  10,  Language  10  and  Social  Studies  10  were  the  three  most 
significant  variables  in  the  regression  equation .  Table  VII  shows  the 
variation  in  the  weights  when  another  variable  is  added  to  the 
regression  equation.  Step  1  indicates  that  the  variable,  Shorthand 
10  predicts  25.53  percent  of  the  variation  in  Shorthand  20.  Step  2 
shows  that  Shorthand  10  and  Language  10  together  predict  33.38  per¬ 
cent.  Step  3  shows  that  Shorthand  10,  Language  10  and  Social  Studies 
10  together  predict  34.22  percent.  If  all  fourteen  variables  were 
added,  37.40  percent  of  the  variation  in  the  criterion  variable. 
Shorthand  20  would  be  predicted,  which  is  only  3.18  percent  more 
than  when  three  variables  are  used  as  a  group.  If  a  student  has 
successfully  completed  Shorthand  10,  Language  10  and  Social  Studies 
10,  it  might  be  expected  that  he  will  successfully  complete  Shorthand 
20. 

Table  VII,  Step  1,  shows  the  multiple  correlation  between  the 
predictor  variable,  Shorthand  10,  and  the  criterion  variable. 

Shorthand  20,  to  be  .51.  Step  2  shows  that  the  multiple  correlation 
between  Shorthand  10  and  Language  10  together,  and  Shorthand  20  is 
.58.  Step  14  shows  that  the  multiple  correlation  of  the  fourteen 
predictor  variables  with  Shorthand  20  is  .61.  The  efficiency  of 
the  prediction  is  not  increased  very  much  by  adding  more  variables, 
only  .03  is  added  to  the  multiple  correlation  from  Step  2  to 
Step  14. 

The  regression  equations  may  be  constructed  by  using  the  inf or- 
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TABLE  VII 

RESULTS  OF  STEPWISE  REGRESSION  ANALYSIS 
TOTAL  GRADE  XI  SAMPLE 


Regression 

Beta 

Variance 
Accounted 
for  by  the 
Regression 

Multiple 

Correlation 

Variable 

Step  Constant 

Weights 

Equat ion 

R 

Added 

24.764 

.582 

25.53 

.51 

Short  0  10 

-  .180 

.443 

25.53 

Short .  10 

.543 

7.87 

Lang .  10 

33.38 

.58 

.501 

.423 

25.53 

Short .  10 

.427 

7.85 

Lang .  10 

.137 

.  84 

S.  S.  10 

34.22 

.59 

-  .333 

.427 

25.53 

Short .  10 

.511 

7.85 

Lang .  10 

.175 

1.80 

S.  S.  10 

-.125 

.92 

Science  9 

35.14 

.59 

-  1.769 

.450 

25.53 

Short .  10 

.482 

7.85 

Lang .  10 

.132 

.  84 

S.  S.  10 

-.167 

.92 

Science  9 

.170 

0  64 

SCAT  Verb. 

35.78 

.60 

~  4.195 

.418 

25.53 

Short .  10 

.489 

7.85 

Lang  =  10 

.137 

.  84 

S.  S.  10 

-.180 

.92 

Science  9 

.166 

.  64 

SCAT  Verb. 

.085 

.39 

Typ.  10 

36.17 

.  60 

-  4.195 

.423 

25.53 

Short .  10 

.492 

7.85 

Lang .  10 

.135 

.  84 

S.  S.  10 

7 


TABLE  VII  (Continued) 


Regression  Beta 
Step  Constant  Weights 


Variance 

Accounted 

for  by  the  Multiple 
Regression  Correlation  Variable 
Equation  R  Added 


8 


9 


10 


-  5.692 


-  1.534 


-  1.894 


-.158 

.92 

Science  9 

.249 

.  64 

SCAT  Verb. 

.093 

.39 

Typ.  10 

-.976 

.42 

Read. 

36.59 

.61 

.417 

25.53 

Short .  10 

.451 

7.85 

Lang .  10 

.154 

.  84 

S.  S.  10 

-.178 

.92 

Science  9 

.223 

.  64 

SCAT  Verb. 

,088 

.39 

Typ.  10 

-.117 

.42 

Read .  9 

.107 

.36 

36.95 

Lang.  9 

.421 

25.53 

Short .  10 

.469 

7.85 

Lang .  10 

.168 

.  84 

S.  S.  10 

-.177 

.92 

Science  9 

.206 

.  64 

SCAT  Verb. 

.804 

.39 

Typ.  10 

-.116 

.42 

Read.  9 

.098 

.36 

Lang .  9 

-.811 

.21 

Phys .  Ed .  10 

37.24 

.61 

.421 

25.53 

Short .  10 

.460 

7.85 

Lang .  10 

.162 

.  84 

S.  S.  10 

-.182 

.92 

Science  9 

.192 

.  64 

SCAT  Verb. 

.080 

.39 

Typ.  10 

-.116 

.42 

Read.  9 

.083 

.36 

Lang .  9 

-.081 

.21 

Phys.  Ed.  10 

.047 

.08 

Lit.  9 

37.24 

1 — 1 
MD 

0 
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TABLE  VII  (Continued) 


Step 

Regression 

Constant 

Beta 

Weights 

Variance 
Accounted 
for  by  the 
Regression 
Equation 

Multiple 

Correlation 

R 

Variable 

Added 

11 

-  1.653 

.426 

25.53 

Short .  10 

.496 

7.85 

Lang .  10 

.177 

.  84 

S.  S.  10 

-.183 

.92 

Science  9 

.203 

.  64 

SCAT  Verb. 

.075 

.39 

Typ.  10 

-.118 

.42 

Read.  9 

.081 

•36 

Lang .  9 

-.083 

.21 

Phys .  Ed .  1 

.050 

.08 

Lit.  9 

-.055 

.08 

Lit.  10 

37.32 

.61 

12 

-  2.055 

.424 

25-53 

Short .  10 

.493 

7.85 

Lang .  10 

.185 

.84 

S.  S.  10 

-.192 

.92 

Science  9 

.199 

.  64 

SCAT  Verb. 

.075 

.39 

Typ.  10 

-.121 

.42 

Read.  9 

.772 

.36 

Lang .  9 

-.083 

.21 

Phys .  Ed „  1 

.047 

.08 

Lit.  9 

-.054 

.08 

Lit .  10 

.  044 

.03 

SCAT  Quant. 

37.35 

1 — 1 

VO 

0 

13 

-  2.109 

.425 

25.53 

Short .  10 

.494 

7.85 

Lang .  10 

.178 

.84 

S.  S.  10 

-d66 

.92 

Science  9 

.193 

.  64 

SCAT  Verb. 

.077 

.39 

Typ.  10 

-.124 

.42 

Read.  9 

o079 

.36 

Lang.  9 

-.076 

.21 

Phys .  Ed .  I 

.051 

.08 

Lit.  9 

-.059 

.08 

Lit.  10 

.074 

.03 

SCAT  Quant. 

TABLE  VII  (Continued) 


Step 

Regression 

Constant 

Beta 

Weights 

Variance 
Accounted 
for  by  the 
Regression 
Equation 

Multiple 

Correlation 

R 

Variable 

Added 

-.414 

.05 

Math.  9 

37.40 

.61 

14 

-  2,052 

.426 

25 . 33 

Short .  10 

.493 

7.85 

Lang .  10 

.173 

.84 

S.  S.  10 

-.170 

.92 

Science  9 

,188 

.  64 

SCAT  Verb. 

,076 

.39 

Typ.  10 

-.122 

.42 

Read.  9 

.080 

.36 

Lang .  9 

-.076 

.21 

Phys .  Ed ,  10 

.050 

.08 

Lit.  9 

-.059 

.08 

Lit.  10 

.073 

.03 

SCAT  Quant. 

-.043 

.05 

Math ,  9 

.013 

.00 

S.  S.  9 

37.40 

.61 

mation  in  Table  VII, 

Step  1  P  =  C2  +  WX2  =  24  o  764  +  o  5S2X]_ . 

Xp  is  the  student ?  s  mark  in  Shorthand  .10  . 

Step  2  P  -  C2  +  WX,  +  WX2  =  -.180  +  ,443X1  +  ,543X2. 

X2  is  the  student vs  mark  in  Language  1C. 

Table  VIII  shows  the  significance  of  the  ¥t9  tests  for  the  beta 
weights.  For  this  data  it  would  appear  that  the  first  two  predictors 
Shorthand  10  and  Language  10  would  stand  up  no  cross  validation.  The 
beta  weights  at  the  first  two  stages  are  significant  at  the  .01  level 


»t*  TESTS  FOR  BETA  WEIGHTS  AT  SUCCESSIVE  STAGES  TOTAL  GRADE  XI  SAMPLE 


Significant  at  the  .01  level. 
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The  second  type  of  analysis  used  in  this  study  was  the  discrimin¬ 
ant  analysis  which  attempted  to  specify  an  individual  as  a  member  of 
one  of  many  groups  to  which  he  could  possibly  belong  (Rao,  1932).  For 
purposes  of  this  study  the  Grade  X  groups  were  the  Successful  group 
and  the  Unsuccessful  group;  the  Grade  XI  groups  were  the  Successful, 
Unsuccessful,  Dropouts  and  Failures  groups. 

The  discriminant  analysis  attempted  also  to  classify  the  groups 
themselves  into  some  significant  system  based  on  the  configuration  of 
the  various  characteristics  (Rao,  1932),  Successful  and  Unsuccessful 
in  Grade  X;  Successful,  Unsuccessful,  Failures  and  Dropouts  in 
Grade  XI. 

The  multiple  character  case  is  reduced  to  that  of  a  single  variate 
by  replacing  the  several  measurements  by  a  suitably  chosen  linear  com¬ 
pound  (Rao,  19  32). 

The  groups  overlap  to  a  large  extent  so  that  even  by  following 
the  best  procedure  the  percentage  of  wrong  classifications  remains 
quite  high.  By  increasing  the  number  of  characters  this  percentage 
could  be  made  smaller  and  smaller  but  not  always  below  a  reducable 
minimum. 

A  stage  may  be  reached  at  which  the  cost  involved  in  further 
examination  will  not  be  commensurate  to  the  reduction  in  the  number 
of  wrong  classifications.  But  subject  to  a  given  cost  the  indicators 
can  be  chosen  so  as  to  minimize  the  number  of  wrong  classifications. 
Thus  one  has  to  balance  between  the  errors  committed  and  the  time  or 
money  available  (Rao,  1932). 
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For  the  Grade  X  discriminant  analysis  there  was  a  set  of  measure¬ 
ments  of  eight  variables,  Reading  95  Literature  9*  Language  95  Social 
Studies  9,  Mathematics  95  Science  95  SCAT  Verbal  and  SCAT  Quantitative. 
The  302  Grade  X  Shorthand  10,  individuals  were  calssified  Into  two 
groups,  173  in  Group  I,  the  Successful  group ,  and  129  in  Group  II ,  the 
Unsuccessful  group.  The  problem  to  be  solved  was,  what  combination 
of  the  various  measurements  would  best  discriminate  between  the  two 


groups  0 

A  stepwise  analysis  was  made,,  The  variable  contributing  the  least 
to  the  discrimination  at  each  step  was  eliminated.  Mathematic  ally  , 
the  problem  may  be  viewed  as  maximizing  the  ratio  of  the  between 
groups  to  the  within  groups  variances.  It  is  necessary  tc  find  the 
linear  function  of  the  variables ,  the  discriminant  function,  that  will 
distinguish  better  than  any  ether  linear  function  between  the  two 


groups . 

Table  IX  shows  the  sums  of  squares  and  crossproducts  about  the 
grand  mean  for  the  total  Grade  X  sample. 

Table  X  shows  the  Group  I  means,  the.  Group  II  means,  and  the 
difference  between  Group  I  and  Group  II  means  for  each  variable.  The 
group  means  are  higher  for  each  variable  in  Group  I,  ranging  from  a 
.2373  difference  in  the  case  of  Reading  to  a  10.563  difference  in 


Science . 


Table  XI  shows  the  order  of  impor 
discriminant  function.  The  variable. 


tance  c.f  the  variables  in  the 
Literature  9,  was  eliminated 


from  the  matrix  first  because  its  sum  of  squares  due  to  tn&t  variable 
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TABLE  X 


GROUP 

MEANS  AND  DIFFERENCE 
TOTAL  GRADE  X 

BETWEEN  GROUP  MEANS 
SAMPLE 

Variable 

Group  I  Means 

Group  II  Means 

Difference 

Reading  9 

65.850 

65.612 

+  .237 

Literature  9 

68 . 694 

62.930 

+  5.763 

Language  9 

72.260 

64.233 

+.8.028 

S.  Studies  9 

67.058 

57-806 

+  -9.252 

Mathematics  9 

67.150 

58.884 

+."8.267 

Science  9 

67.896 

57.333 

+10.563 

SCAT  Verb. 

46.740 

45.372 

+  1.368 

SCAT  Quant . 

38.561 

35.620 

+  2 . 941 

was  the  lowest  and  thus  contributed  the  least  to  discriminating  be¬ 
tween  groups „  SCAT  Quantitative  was  the  second  variable  to  be 
eliminated,  followed  by  Mathematics  9j  SCAT  Verbal,  Social  Studies  9 } 
Reading  9*  Language  9,  and  Science  9*  in  that  order.  Science  9 } 
Language  9  and  Reading  9  are  the  variables  which  have  the  most  effect- 
on  the  discriminant  function.  These  three,  Science  9 }  Language  9  and 
Reading  9  discriminate  best  between  Group  I,  the  Successful  group  and 

Group  II,  the  unsuccessful  group. 

Table  XII  shows  that  the  variance  ratios  are  significant  at  all 

steps  at  the  .01  level. 

For  the  Grade  XI,  discriminant  analysis  there  were  344  individ— 
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TABLE  XI 

STEPWISE  DISCRIMINANT  FUNCTION  WEIGHTS 
TOTAL  SAMPLE  GRADE  X 


Variable 

Coefficient 

Sums  of  Squares 
due  to  coefficient 

Reading  9 

-.0070 

1.1186 

Literature  9 

.0004 

.0027 

Language  9 

.010? 

2.3916 

S.  Studies  9 

.0034 

.1905 

Mathematics  9 

.0025 

.1226 

Science  9 

.0078 

1.0454 

SCAT  Verb. 

-.0051 

.1985 

SCAT  Quant. 

-.0020 

.0234 

Reading  9 

-.0070 

1.1243 

Language  9 

.0108 

2.5388 

So  Studies  9 

.0035 

.2158 

Mathematics  9 

.0025 

.1246 

Science  9 

.0079 

1.0594 

SCAT  Verb. 

-.0051 

.1963 

SCAT  Quant. 

-.0020 

.0227 

Reading  9 

-.0071 

1.1643 

Language  9 

.0107 

2.5160 

S.  Studies 

.0035 

.2259 

Mathematics  9 

.0019 

.1045 

Science  9 

.0078 

1.0418 

SCAT  Verb. 

-.0052 

.2052 

Reading  9 

-.0071 

1.1591 

Language 

.0110 

2.7273 

S.  Studies  9 

.0038 

.2557 

Science  9 

.0087 

1.5661 

SCAT  Verb. 

-.0055 

.2286 

Reading  9 

-.0088 

2.6177 

Language  9 

.0105 

2.5553 

S.  Studies  9 

.0035 

.2200 

Science  9 

.0084 

1.4572 

Reading  9 

-.0081 

2.3978 

Language  9 

.0112 

3.0771 

Science  9 

.0106 

4.2574 

TABLE  XI 


STEPWISE  DISCRIMINANT  FUNCTION  WEIGHTS 
TOTAL  SAMPLE  GRADE  X 


Sums  of  Squares 


Variable 

Coefficient 

due  to  coefficient 

Language  9 

.0090 

2.0828 

Science  9 

.0090 

3.2195 

Science  9 

.0132 

10.3080 

uals  in  the  sample.  They  were  classified  into  four  groups ,  Group  I, 
the  Successful  group  with  9A  members.,  Group  II,  the  Unsuccessful 
group  with  77  members,  Group  III,  the  Failures  group  with  86  members 
and  Group  IV,  the  Dropouts  group  with  87  members.  There  were  marks 
or  scores  on  the  following  set  of  fourteen  variables,  Reading  9* 
Literature  9?  Language  9,  Social  Studies  9*  Mathematics  9?  Science  9 
SCAT  Verbal,  SCAT  Quantitative,  Literature  10,  Language  10,  Social 
Studies  10,  Physical  Education  10,  Shorthand  10,  and  Typewriting  10. 
The  problem  was  to  find  the  relative  importance  of  the  variables 
which  would  best  discriminate  between  the  four  groups. 

Table  XIII  gives  the  group  means  of  each  variable  for  the  four 
groups  and  the  variance  of  each  variable.  The  group  means  for  every 
variable  are  the  highest  in  Group  I,  the  Successful  group.  The 
group  means  for  all  the  variables  except  Literature  9 ,  Literature  10 
and  Physical  Education  10,  which  are  third  highest,  are  second 
highest  in  Group  III,  the  Failures  group.  Group  II  means  for  each 


REGRESSION  ANALYSIS  OF  THE  CONTRIBUTIONS  OF  EACH 
SUCCESSIVE  VARIABLE  TO  THE  DISCRIMINANT  FUNCTION  GRADE  X 


0 
i  O 

36 

•h  g 

d  cd 

Ox 

Ox 

*T* 

"|N 

vU 

'|N 

Ox 

"1'* 

Ox 
p  N 

bo  o 

■Jx 

'lx 

Ox 

"Is 

Jx 

"|N 

Jx 

<*|N 

sU 

pN 

J, 

H|\ 

Jx 

pN 

vL 

•H  "H 
co  ch 

• 

-p 

9 

d 

rO 

ON 

CD 

cd 

d 

i— I  -d 

d 

ON 

0 

O'- 

On 

ON 

0 

^  CD 

O 

<y 

> 

o 

cd  -P 

9 

9 

• 

9 

d 

•H  0 

e 

Eh 

4! 

EH 

co 

M 

0 

d  1 — 1 

-p 

«=d 

-P 

< 

cd 

•H 

cd  0 

•H 

O 

cd 

O 

9 

0 

CD 

O 

>  Q 

i-O 

CO 

a 

CO 

CO 

Pd 

CO 

ON 

O- 

o- 

-4 

ip 

cp 

NO 

cp 

c? 

rH 

O- 

Cp 

02 

i>- 

o 

o 

i — 1 

00 

C — 

02 

cp 

i — 1 

Cp 

•H 

NO 

o 

oc 

cp 

CO 

00 

i — 1 

NO 

fd  -p 

e 

o 

« 

9 

9 

9 

9 

9 

cd 

ON 

1 — 1 

Pi 

CP 

00 

-4 

o 

00 

Pd 

1 — 1 

1 — 1 

i — 1 

1 — 1 

02 

cp 

-4 

ON  00 

ON  H 

ON  ip 

-4  02 

i — i  cp 

cp  -4 

-4  lo¬ 

O  O 

0 

O  ON 

-4  On 

NO  00 

O-  00 

02  00 

On  00 

co  cp 

00  02 

d 

02  ON 

ON  ON 

cp  ON 

-4  ON 

cp  ON 

02  On 

On  O 

O  H 

d  cd 

On  i — | 

1 — 1  1 — 1 

cp  H 

O  H 

O-  H 

CO  i — | 

i — 1  02 

Cp  02 

cd  d 

o  o 

®  o 

9  9 

9  9 

9  9 

©  O 

a  » 

9  9 

0  O4 

1 — 1 

02 

C\2 

CP 

cp 

-4 

NO 

O 

S  co 

i — 1 

Ch  co 

02 

-4 

O- 

i — 1 

IP 

cp 

00 

o 

O  0 

£N- 

-4 

i — 1 

O- 

00 

00 

o 

00 

d 

NO 

NO 

-4 

cp 

o 

00 

On 

o 

co  cd 

cp 

CP 

cp 

02 

o 

£>- 

Cp 

cp 

s  d 

• 

® 

o 

9 

9 

9 

9 

9 

p  cd 

CP 

cp 

cp 

>P 

cp 

3 

02 

o 

co  co 

1 — 1 

i — 1 

1 — 1 

i — 1 

1 — 1 

i — 1 

1 — 1 

w 

0  o 

0  Td 

•oo  cp 

0~  -4 

NO  »P 

cp  nO 

-4  O- 

cp  00 

02  On 

H  8 

d  0 

ON 

ON 

ON 

ON 

CTN 

ON 

On 

fciO  0 

0  *h — i  d 

02 

02 

02 

02 

02 

02 

02 

Cp 

Q  O  Ph 

d 

d 

d 

d 

d 

d 

d 

d 

o 

O 

O 

o 

O 

o 

o 

O 

•H 

•H 

•H 

•H 

•H 

•H 

•H 

•H 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0  d 

0  d 

0  d 

0  d 

0  d 

0  d 

0  d 

0  d 

d 

d  O 

d  O 

d  O 

d  O 

d  O 

d  O 

d  O 

d  O 

0 

tiO  d 

bO  d 

bO  d 

bO  d 

bO  d 

bO  d 

bO  d 

bO  d 

o 

0  d 

0  d 

0  d 

0  d 

0  d 

0  d 

0  d 

0  d 

CO 

Pd  W 

Pd  H 

Pd  H 

Pd  PP 

Pd  H 

Pd  H 

Pd  Pd 

Pd  H 

O 

o 

NO 

i — 1 

O- 

cp 

cp 

cp 

NO 

NO 

CP 

-4 

o 

o- 

ON 

CP 

Ph 

CP 

IP 

IP 

ip 

cp 

-4 

o 

o- 

9 

-4" 

-4 

-4 

-4 

-4 

-4 

-4 

cp 

H 

9 

• 

9 

• 

• 

9 

9 

>  9 

0 

f> 

0 

O 

ON 

NO 

02 

i — 1 

H 

O- 

.  cp 

i — 1 

00 

o- 

NO 

cp 

O 

c — 

ON 

02 

o 

o 

o 

O 

O 

O 

nO 

cp 

H 

Pd 

02 

02 

02 

02 

02 

02 

i — 1 

H 

O 

® 

• 

• 

9 

0 

9 

9 

9 

9 

0 

rd 

Ph 

02 

NO 

On 

02 

cp 

o 

CP 

-P 

P  d  02 

CP 

o 

c — 

02 

00 

ON 

NO 

O  Cd  Ini 

cp 

CP 

-4 

i — 1 

o- 

ON 

ON 

-P 

d  0 

o- 

0- 

O- 

c — 

o- 

o 

cd 

d3  g 

Q 

o 

9 

9 

9 

9 

9 

1 - 1 

t 

Ph 

02 

NO 

>P 

-4 

3 

H 

o 

CD 

O 

^  £h  | - 1 

Cp 

00 

CP 

00 

ON 

-4 

•H 

O  d|C<l 

-4 

CP 

IP 

i — 1 

00 

ON 

no 

ch 

d  0 

On 

CP 

ON 

CO 

ON 

ON 

02 

•H 

co  s 

® 

9 

9 

9 

9 

9 

9 

d 

1 - 1 

bO 

•H 

Ph 

0 

CO 

i — 1 

02 

CP 

-4 

cp 

NO 

20- 

1  00 

-P 

x 

CO 

' i ' 

37 


TABLE  XIII 

SUMMARY  OF  THE  MEANS  MB  VARIANCES 
OF  THE  FOURTEEN  VARIABLES  FOR,  EACH  GRADE  XI  GROUP 


Variable 

Group 
X  ‘ 

1  (94) 

S2 

Group  2  (77) 

X  S2 

Group  3 
X 

(§6) 

Group  4  (37) 

X  S2 

Reado  9 

64.66 

209.60 

59.64 

144.37 

64.00 

203.40 

53.04 

187.87 

Lit .  9 

68,72 

139.05 

6  3 .3  A 

134  064 

62.65 

135.95 

56 .80 

126.91 

Lang .  9 

68.55 

113.58 

62.19 

97.43 

65.92 

124.36 

58.87 

94.60 

s.  s.  9 

61,63 

-434.74 

55.60 

142.63 

56.69 

158.86 

50.61 

100.02 

Mat ho  9 

53.93 

220.99 

55°45 

163.71 

57.05 

160.93 

47.26 

•=225 .44 

Science  9 

58.94 

137.91 

53.56 

155.25 

54.94 

174.65 

43.53 

88.43 

SCAT  Verb. 

40 .86 

88.49 

37.14 

60.80 

40.51 

67.01 

33.18 

72.82 

SCAT  Quant, 

35.50 

52.55 

32.97 

47.04 

34®40 

44.71 

29.90 

53.66 

Lit,  10 

67.82 

125.18 

61.30 

88.41 

61.28 

135.46 

54.54 

144.64 

Lang ,  10 

660  06 

53,42 

60.13 

I  1  rjry 

61.22 

102.40 

53.33 

80.28 

So  S.  10 

62.18 

128.06 

54.43 

126.41 

58.08 

173.52 

47.99 

140.35 

Phys .Ed . 10 

59.62 

83o89 

58.77 

56.15 

56.63 

106.36 

53.79 

96-8? 

Short  o  10 

73.13 

139.51 

61.75 

80.13 

62.79 

142.88 

38.28 

73.15 

o 

H 

9 

£ 

67  ol2 

128.96 

61.36 

115.15 

62.91 

227.98 

52.01 

126.68 

variable 9  with  the  exception  of  Literature  9f  Literature  10  and  Physical 
Education  .10  which  are  second  highest^  and  oC AT  Verbal^  wnich  j.s  f  cur tn 
or  lowest;  are  third  highest 0  Group  IX  means $  the  Bropc a group 5  =^re 
the  lowest  with  the  exception  of  SCAT  Xerbal  which  is  third  highest « 
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The  Grade  XI  multiple  discriminant  analysis  for  the  four  groups 
was  not  a  stepwise  procedure  and  therefore  the  weights  of  all  the 
variables  were  calculated.  In  calculating  the  discriminant  function, 
the  ratio  of  among  groups  variance  to  within  groups  variance  is 
maximized.  This  leads  to  the  following  characteristic  equation: 

(W1  -  bl)  V  =  0  (1) 


where  W  is  the  pooled  within  groups  deviation  scores  and  cross  pro- 
duct  matrix  and  A  is  the  among  groups  cross  product  matrix  (Cooley  and 
Lohnes,  1962). 

Because  W“^A  is  non  symetric  the  matrix  W  is  broken  up  into  its 


characteristic  root  and  vector  W  =  UGU' . 
Then  B“i  =  U Q~i  *>  [ 


Then  equation  (l)  becomes: 

^(B"i):AB"i  -  bl)  m 

(m  =  Qhh) 


=  0 


(2) 

(3) 

(4) 


(V  =  B"im) 

Table  XIV  shows  the  matrix  A. 

The  discriminant  function  weights  are  shown  in  Table  XV. 

The  Wilks’  lambda  criterion  for  the  discriminating  power  of  the 
test  battery  was  found  to  be  .357.  This  value  is  significant  at  the 
.01  level. 


Two  vectors  were  obtained  from  the  computation.  The  best  one 
accounted  for  94.77  percent  of  the  discrimination.  The  second  best 
vector  accounted  for  5*23  percent  of  the  discrimination. 
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TABLE  XIV 

BETWEEN  GROUPS  MATRIX  A 
DISCRIMINANT  FUNCTION  GRADE  XI 


SCAT 

Read. 9  Lit. 9 

Lang  o  9  S . S . 9 

Math. 9  Sci.9 

Verb. 

Read.  9 

2,230.52  2,991.38 

3; 

,161.12 

3« 

,038.89 

3,301.38 

2. 

,934.51 

1,287.51 

Lit .  9 

6,429.50 

5; 

,135.90 

5. 

,913.47 

6,219.69 

5; 

,573.61 

1,381.00 

Lang .  9 

4; 

,802.49 

4; 

,980.14 

5,406.96 

4; 

,768.89 

1,666.25 

S.  S.  9 

3, 

,535.83 

5,835.12 

5, 

,237.67 

1,491.08 

Math.  9 

7,005.65 

5, 

, 663.46 

1,461.86 

Science  9 

4, 

,982.46 

1,428.63 

SCAT  Verb. 

821.76 

SCAT  Quant . 
Lit.  10 
Lang .  10 
S.  S.  10 
Phys .Ed .10 
Short .  10 
Typ.  10 


Referring  to  Table  XV,  Shorthand  10  received  the  highest  weighting 
for  discriminating  between  the  four  groups,  when  Vector  1  is  used. 

SCAT  Quantitative  received  the  second  highest  weighting  and  Language  10, 
the  third.  Vector  2  shows  SCAT  Verbal  to  have  the  highest  weighting. 
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TABLE  XIV  (Continued) 


SCAT 
Quant . 

Lit. 10 

Lang . 10 

S.S.10 

Phys  „ 

Ed,  10 

Short , 

10 

Typ. 10 

Read.  9 

1,701.51 

3,426.26 

3,483.70 

4,306.76 

1,130.04 

9,200.29 

4,180.97 

Lit  „  9 

2,980.44 

7,152.76 

6,826,62 

7,561.29 

3,177.03 

18,691.29 

8,081,70 

Lang .  9 

2,686.05 

5,801.32 

5,749.70 

6,774.52 

2,246.35 

15,531.01 

6,891.51 

S .  S .  9 

2,839.91 

6,612.01 

6,375.68 

7,210,82 

2,799.00 

17,315.40 

7,556.70 

Math.  9 

3,278.23 

6,957.40 

6,972.09 

7,971.06 

3,143.72 

19,941.13 

8,650,84 

Sci.  9 

2,742.69 

6,238.63 

6,070.77 

6,907.19 

2,648,27 

16,627.70 

7,260,47 

SCAT  Verb. 

820.99 

1,612.25 

1,646 . 91 

2,152.63 

367.56 

4,026.19 

1,908,56 

SCAT  Quant. 

1,572,92 

3,349.15 

3,345.95 

3,881.46 

1,417.82 

9,349.72 

4,096,15 

Lit.  10 

7,968.98 

7,627.52 

8,499.24 

3,491.94 

20,834.04 

9,032.23 

Lang .  10 

7,420.60 

8,389.64 

3,314.40 

20,479.17 

8,908,55 

S.  S.  10 

9,716.99 

3,499.97 

23,019.25 

10,115.53 

Phy s . Ed . 10 

1,780,81 

9,511.56 

4,010.37 

Short .  10 

57,935.15 

25,031.29 

Typ.  10 

10,868,67 

.1  The  best  discriminant  function  is  0527X2  - ,0096X2  +.00 48X^ 

-.0149X4  -=.0536X5  -.0324X5  -.0963X7  +.212IX3  -.O2IOX9  +.1145X20  +.0774X22 
-.0158X22  +.9558X23  +.0729X24. 

The  second  best  discriminant  function  is  +.0244X2  -.4234X2  +.3O86X3 
-.3362X2  +.I39OX5  - . II2IX5  +.4800X3  +.2OO8X3  -.2149X9  -.0374X20  +.4557X22 
-.2132X22  -.0253X23  +. 0892X12 . 
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TABLE  XV 

WEIGHTS  DISCRIMINANT  FUNCTION  GRADE  XI 

Variable  Vector  1  Vector  2 


“<>0527  o0244 

-.0096  =,4234 


Reading  9 
Literature  9 
Language  9 
Social  Studies  9 
Mathematics  9 
Science  9 
SCAT  Verbal 
SCAT  Quantitative 
Literature  10 
Language  10 
Social  Studies  10 
Physical  Education  10 
Shorthand  10 
Typewriting  10 


,0048 

,3086 

-,0149 

“,3362 

“,0536 

d390 

-,0324 

“,1121 

=,096 3 

0  4800 

,2121 

,2008 

-,0210 

-,2149 

,1145 

-o0374 

o0774 

,4557 

-,0158 

“,2132 

,9558  =.0253 

o0729  ,0892 


Percent  of  Trace  94^77  5,23 


This  line  shows  the  mean  discriminant  scores  for  each  group. 

Group  3  98,301  110,226  Group  1 

t  k  ____  t _  -i  ff _ ft _ t  _ 


f70  ‘80  90  f  100 

69,971  95.811 

Group  4  Group  2 


120 


110 


CHAPTER  V 


SUMMARY,  DISCUSSION,  CONCLUSIONS,  AND  IMPLICATIONS 

SUMMARY 

The  purpose  of  the  study  and  the  findings  were  as  follows: 

lo  to  find  a  mark  or  group  of  marks  from  the  Grade-  IX  Depart¬ 
mental.  examination  marks  in  Reading  9*  Literature  9.,  Language  9S 
Social  Studies  9  $  Mathematics  9}  and  Science  9;  and  the  School  and 
College  Aptitude  Test  scores.  Verbal  and  Quantitative;  that  was  the 
best  predictor  of  success  in  Grade  X,  Shorthand  10. 

It  was  found  that  the  best  single  predictor  of  Grade  X,  Short¬ 
hand  10  success  was  Science  9;  the  best  group  of  two  predictors  was 
Science  9  and  Language  9;  the  best  group  of  three  was  Science  9} 
Language  9 }  and  SCAT  Verbal. 

2.  to  find  a  mark  or  group  of  marks  from  the  Grade  IX  Depart¬ 
mental  examination  marks  in  Reading  9*  Literature  9 ,  Language  9, 
Social  Studies  9?  Mathematics  9 }  and  Science  9;  and  the  School  .and 
College  Aptitude  Test  scores,  Verbal  and  Quantitative;  and  the 
Grade  X  year  end  marks  in  Literature  10,  Language  10,  Social  Studies 
10,  Physical  Education  10,  Shorthand  10,  and  Typewriting  10;  that 
was  the  best  predictor  of  success  in  Grade  XI,  Shorthand  20. 

It  was  found  that  the  best  single  predictor  of  Grade  XI,  Short¬ 
hand  20  success  was  Shorthand  10;  the  best  group  of  two  predictors 
was  Shorthand  10  and  Language  10;  the  best  group  of  three  was  Short¬ 
hand  1.0,  Language  10  and  Social  Studies  10. 
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3.  to  find  the  variable  or  variables  among  the  Grade  IX  Depart¬ 
mental  examination  marks  and  the  School  and  College  Ability  Test  scores 
that  ’would  discriminate  best  between  the  two  groups  of  Grade  X,  Short¬ 
hand  10  students*  The  Group  I  students.,  described  as  Successful  in 
this  study,  could  take  practiced  dictation  at  a  speed  of  60  words  per 
minute  or  over,  ('These  students  had  a  final  mark  of  65  percent  or 
over  in  Shorthand  10.,)  The  Group  II  students,  described  as  Unsuccess¬ 
ful  in  this  study,  could  not  take  practiced  dictation  at  a  speed  of 

60  words  per  minute.  (These  students  had  a  final  mark  of  under  65 
percent  in  Shorthand  10.) 

The  discriminant  function  was  found  which  discriminated  best 
between  Group  I  and  Group  II.  Science,  Language  and  Reading,  in  that 
order  had  the  highest  weights  in  the  discriminant  function  and  there¬ 
fore  were  the  best  discriminators, 

4,  to  find  the  variable  or  variables  among  the  Grade  IX  Depart¬ 
mental  examination  marks  and  the  School  and  College  Ability  Test  scores 
that  would  discriminate  best  between  the  four  groups  of  Grade  XI, 
Shorthand  20  students.  The  Group  I  students,  described  as  Successful 
in  this  study,  could  take  unpracticed  dictation  at  80  words  per  minute 
or  over  and  transcribe  it  accurately.  (These  students  had  a  final 
mark  of  65  percent  or  over  in  Shorthand  20.)  The  Group  II  students, 
described  as  Unsuccessful  in  this  study,  could  not  take  unpracticed 
dictation  at  80  words  per  minute,  (These  students  had  a  final  mark 

of  under  65  percent  in  Shorthand  20.)  The  Group  III  students, 
described  as  Failures  in  this  study,  failed  Shorthand  10  at  the  end  of 


Grade  X  so  were  inelligible  to  attempt  Shorthand  20 .  The  Group  IV 
students  were  those  who  passed  Shorthand  10,  (obtained  at  least  50 
percent  on  the  final  examination  in  Shorthand  10 )  but  who  did  not 
attempt  Shorthand  20,  Group  IV  were  called  Dropouts  in  this  study. 

It  was  found  that  Shorthand  10  received  the  highest  weighting 
for  discriminating  between  the  four  groups .  SCAT  Quantitative 
received  the  second  highest  and  Language  10  the  third. 

DISCUSSION 

The  seven  public  high  schools  in  the  city  of  Edmonton  offer 
Pitman  shorthand.  The  prediction  studies  read  and  reported  on  in 
this  study ,  involved  Gregg  shorthand.  The  groups  of  variables. 

Science  9?  Language  9>  SCAT  Verbal  and  Reading  9;  Science  9}  Language 
9  and  SCAT  Verbal;  Science  9  and  Language  9;  and  Science  9  alone,, 
in  that  order,  were  found  to  be  the  best  to  use  in  predicting 
success  in  Pitman  Shorthand  10  in  this  study.  The  studies  in  Gregg 
shorthand  appear  to  find  English,  (particularly  Language  and  Spelling) 
and  general  scholastic  average,  to  be  the  best  predictors  of  success 
in  Gregg  shorthand . 

A  related  ability  must  be  required  in  learning  Science  9  and 
Pitman  Shorthand  10,  There  are  many  rules  to  be  learned  and  many 
outlines  to  be  memorized  in  Pitman  shorthand,  A  well  organized, 
consistent  approach  may  be  the  factor  that  is  common  to  the  student 
of  Science  9  and  to  the  student  of  Pitman  Shorthand  10  in  Grade  X, 
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This  research  should  be  carried  out  again  using  Gregg  shorthand  results 
from  Alberta  high  schools  in  which  the  Gregg  system  of  shorthand  is 
taught  to  see  if  there  is  any  relationship  between  Gregg  shorthand  and 
science „ 

The  results  of  this  study  are  subject  to  the  following  limita¬ 
tions  : 

1,  The  marks  on  the  criterion  variable s,  Shorthand  10,  in  the 
Grade  X  analyses  and  Shorthand  20,  in  the  Grade  XI  analyses  were  the 
percentages  assigned  by  individual  teachers  on  their  own  tests,, 

2,  The  Grade  X  marks  in  Literature  10,  Language  10,  Social 
Studies  10,  Physical  Education  10,  and  Typewriting  10,  used  as  var¬ 
iables  in  the  Grade  XI  analyses  were  the  percentages  assigned  by 
individual  teachers  on  their  own  tests. 

In  future  research  projects  of  this  nature  these  limitations 
could  be  partly  removed  by  administering  the  same  final  tests  in 
Shorthand  10  and  in  Shorthand  20  to  all  the  students  involved.  The 
tests  should  be  administered  and  marked  by  the  same  person  to  insure 
more  uniformity  in  the  final  marks, 

3 ,  The  percentage  of  the  variance  predicted  in  the  criterion 
variable.  Shorthand  10  is  only  a  small  percentage,  27,68,  when  eight 
variables  are  used  in  the  regression  equation;  25,08,  when  Science  9* 
Language  9>  and  SCAT  Verbal  are  taken  together  as  a  group.  Other 
variables  are  causing  the  remaining  72.32  percent  of  the  variation. 

High  school  guidance  counsellors  must  keep  this  fact  in  mind. 

Results  of  this  study  show  that  the  best  group  of  three  for 


46 


predicting  success  in  Shorthand  10  was  Science  9,  Language  9*  and 
SCAT  Verbal.  The  best  group  of  five  for  predicting  success  in 
Shorthand  20  was  Shorthand  10 ,  Language  10,  Social  Studies  10,  Science 

9  and  SCAT  Verbal.  Shorthand  10  is  the  best  predictor  of  success  in 
Shorthand  20.  Science  and  SCAT  Verbal  are  first  and  third  in  order  of 
importance  in  predicting  success  in  Shorthand  10,  and  fourth  and  fifth 
in  order  of  importance  in  predicting  success  in  Shorthand  20. 

Science  9?  Language  9,  and  Reading  9,  are  the  variables  which 
have  the  most  effect  on  the  discriminant  function  in  discriminating 
between  the  Successful  and  the  Unsuccessful  groups  in  Grade  X. 
Counsellors,  teachers  and  school  administrators  may  be  able  to  use 
this  inf ormat ion » 

In  the  Grade  X  multiple  regression  analysis  the  variables,  in 
order  of  importance,  that  best  predicted  success  in  Grade  X,  Shorthand 

10  were.  Science  9,  Language  9,  SCAT  Verbal  and  Reading  9.  In  the 
Grade  X  multiple  discriminant  analysis,  Science  9,  Language  9}  and 
Reading  9,  discriminated  best  between  Group  I,  the  Successful  group 
and  Group  II,  the  unsuccessful  group.  The  two  methods  of  analyses 
of  the  Grade  X  data  bring  out  similar  results. 

In  the  Grade  XI  regression  analysis,  the  group  of  Shorthand  10, 
Language  10,  and  Social  Studies  10,  is  the  best  predictor  of  success 
in  Shorthand  20,  accounting  for  34*22  percent  of  the  variance  in  the 
criterion.  The  group  of  Shorthand  10  and  Language  10  predicts  33*38 
percent  of  the  variation  in  Shorthand  20  and  is  the  second  best 
predictor.  Shorthand  10  is  the  best  sole  predictor  of  success  in 
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Shorthand  20,  predicting  25.53  percent  of  the  variation.  Shorthand  10 
received  the  highest  weighting  for  discriminating  between  the  four 
groups,  Successful,  Unsuccessful,  Failures  and  Dropouts  in  It he  Grade  XI 
discriminant  analysis.  SCAT  Quantitative  received  the  second  highest 
and  Language  10  the  third.  The  results  from  the  discriminant 
analysis  and  the  regression  analysis  on  the  same  data  tend  to 
corroborate  each  other. 


CONCLUSIONS 

1.  Science  9,  Language  9  and  SCAT  Verbal  are  the  best  pre¬ 
dictors  when  predicting  success  in  Grade  X,  Shorthand  10,  from  the 
Grade  IX  marks  and  SCAT  scores.  Together  they  predict  about  a 
quarter  of  the  variance  in  the  shorthand  mark. 

2.  Shorthand  10,  Language  10  and  Social  Studies  10  are  the  best 
predictors  when  predicting  success  in  Grade  XI,  Shorthand  20,  from  the 
Grade  IX  marks,  SCAT  scores  and  Grade  X  final  marks.  Together  they 
predict  about  one  third  of  the  variance  in  the  Shorthand  20  mark. 

3.  Science  9 >  Language  9  and  Reading  9*  are  the  three  variables 
which  discriminate  best  between  the  Grade  X  Successful  and  Unsuccess¬ 
ful  groups . 

4.  Shorthand  10,  SCAT  Quantitative  and  Language  10  received 
the  highest  weighting  for  discriminating  between  the  four  groups, 
Successful,  Unsuccessful,  Failures  and  Dropouts  in  Grade  XI. 


IMPLICATIONS 


The  prerequisite  for  Shorthand  10  in  the  Alberta  high  schools 
is  a  "B,f  or  better  standing  in  Language  9  and  Reading  9.  In  the 
light  of  the  results  of  this  study  the  student ?s  mark  in  Science  9 
might  be  taken  into  consideration  as  well. 

If  counselors  and  coordinators  wanted  to  use  a  single  Grade  IX 
mark  as  a  guide  to  predicting  Shorthand  success.,  Science  9  is  the 
best  according  to  this  study c 

Only  about  one  quarter  of  the  variation  in  Shorthand  10  can  be 
accounted  for  with  the  variables  used  in  this  study,  There  is  an 
urgent  need  for  more  research  to  be  done  using  different  variables 
in  an  attempt  to  find  out  what  predicts  the  other  three  quarters  of 
the  variation  in  Shorthand  10.  The  variables  used  in  this  study 
predicted  about  one  third  of  the  variation  in.  Shorthand  20.  More 
research  is  needed  to  find  what  predicts  the  other  two  thirds,. 

A  study,  similar  to  this  one,  could  be  conducted  using  the 
results  from  schools  offering  Gregg  shorthand  in  Alberta.  For  more 
reliable  results,  the  same  test  should  be  administered  to  all  student 
of  Shorthand  10  and  of  Shorthand  20  at  the  end  of  the  year. 
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